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® At the time of playing a disk (2). TOO information in a lead-in area will be read out first after loading of the 
disk (2) Is complete. The player (1) determines whether the disk (2) to be played is an audio disk (CD) or a 
memory disk {CD-ROM) based on identifying information in the TOG information. If the disk (2) is the memory 
disk the operation goes directly to a pause mode so that upon reception of a read command transition to the 
searching for a designated address is promptly executed to quickly read out the desired data. Only when the 
disk (2) being played is the audio disk, the audio system is changed to the audio disk from another source, thus 
permitting a user to view a map while listening to the previous source. When playing for an area having a series 
of group information recorded is complete in special play mode, the mode is quickly changed to the pause 
mod in the case of the memory disk to wait for the read command, thus ensuring quick reading of designated 
map data. If the disk discrimination result indicates the memory disk a muting process Is performed to inhibit a 
sound generation from a loudspaker. If in this case there are operation commands originating from erroneous 
confirmation by the user, at least one of the commands is ignor d. Further, transimission of a digital signal 
acquired by an demodulator {9) to a signal processor including a D/A converter (12) is cut off, thus 
preventing electirc power from being wastefully consumed in the D/A converter (12). 
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The present invention relates to a disk player, and more particularly, to a disk player which can play 
oon an audio disk and a memory disk. 

A disk player, adapted to be mounted in a vehicle, to play a digital audio disk (hereafter referred to 
jirrpiy as *'audio disk") or a so-called CD (compact Disk) is designed to function as follows. After the disk is 
oadod into a play position, various types of servo systems will be invoked to provide playable cir- 
:u/nstances. It is then determined, for example, whether or not the disk to be played this time is the same 
trie previous one. If the disk is the same, it will be played starting at the last address of the previous 
'^ta/tng: r not, the disk will be played beginning with the first piece of music. 

While the disk player is installed in a vehicle as one of on-vehicle devices, a so-called navigation 
;o s/nc-n has recently been developed. The navigation system has a so-called CD-ROM having map data 
steed therein. This system reads map data of the desired map from the CD-ROM. and supplies the data as 
a c»cp^ay inrormation signal to a display. As a result, the map is shown on the display so that a user can 
3cWnow:.-*.ige or confirm the present location of the vehicle. Since the CD-ROM (hereafter referred to as 
'memory diik') a medium to store map data, has the same sign^ format as the CD, both the audio disk 
75 and n^'f'-cf, rit'-.k arc playable by a single disk player. 

V/iih tn. rrf'iT^ry disk in use, when the disk player receives a read command for the map data of the 
iesif^p-i tr.Ai »' a ?;ystem controller, the player, responding thereto, needs to shift to an operation to read 
map n.^fH «• ^' -^^naied address. Therefore, rf the memory dJsk, when loaded to the play position, is 
acro5;s*^ t. "-.-ii.it.^i/ start playing with the first music piece or at the last address as in the case of the 
2c audio iii-ji A : - B : p^-jiiticn will change before the read command is received from the system controller. It 
therefor*. ^ ^^i!-, takes time to search for the head address of the required map data after reception 

of the rc a'l ^rrr^jrv- 

An c-^-v • # f- i bsource reproducing device with multiple audio sources, such as audio disk player 
and AM f M !. 'w. ( i»Q-ied to give priority to the display player such that when a disk is loaded into the 
25 disk play->f .i'^.r-t.! source other than the CD is being played, a reproduction signal of the disk player 
is automa!H:.a»i, tc-o upon completion of the loading of the disk to the play position, and Is then fed to a 
loudspea<»-* 

Suppcv- r» : > t'layer for both audio and memory disks is installed as one of the multiple audio 
sources m ;x*-vvr.icte mullisource reproducing device. Then, if the reproducing signal of the disk player 
30 is selected •m-r.,.ratoiv after the mennory disk is loaded to a play position to display the map during 
playing a s-u#'t. .r^ir than the CD, as per the prior art as mentioned above, there will arise a problem that 
if one has »■ i-*ninQ to the AM/FM tuner, the reproduced tone will pant 

On-veh«' > \ii • disk players to play the audio disk are so designed as to execute auto-repeat play. In 
other words m s.^^*cntiai play mode where the disk player sequentially plays pieces of music from the first 
35 piece, wher a'" js are played, the operation will automatically retum to the first piece to repeat the 
playing. Thor.. t. a so-called multidisk player which stores multiple CDs (six CDs. for example) and 
selectively piu.i o*: o' them. In sequential play mode, this multidisk player changes a disk with another 
when each dtc^ n r^ayed through to start with the first piece of the new disk. In random play mode, on the 
other hand, wr/-/^ ^^oe music piece is played through, the multidisk player produces the disk number and 
40 track number c*- t^c ntjxt music piece to be played using random numbers, to start playing that piece. 

As descri£.--i tui:\tc\ with the memory disk In use, when the disk player receives a read command for 
the map data ct tv? do sired map from a system controller, the player should execute an operation to read 
map data at ihv <>: signaled address. Therefore, in an audio/memory disk player, when a special play mode, 
such as auto-fc(« ai play cr random play, is set, a pickup position will change before the read command is 
45 received from r.c rystcm controller if the special play mode is executed in playing the memory disk in the 
same way as do^c for the audio disk. When another piece of map data is to be read out after reading the 
map data of one T^ao. therefore, it inconveniently takes time to search for the head address of the desired 
map data after reception of the read command. 

A so-called magazine-disk player is known which selectively plays one of multiple (six, for example) 
50 CDs stored in a rctrcctable/protrudable manner in a case called "magazine" that is loaded detachably in the 
player. 

There is a system already known which selectively plays one of multiple disks by remotely controlling 
the magazine-disk player arranged in a suitable location in a vehicle (e.g.. in the trunk). 

Accordingly, wtien the magazine-disk player is installed in a vehicle with audio CDs and memory disks 
55 loaded in the magazine, reproduction of musical tones and map display can selectively be performed. 

In such an audio disk/memory disk player, if no muting is executed at the time of playing a memory 
disk, the map data on the memory disk will be released as noise from a loudspeaker. Even if the muting 
process is earned out. when a user erroneously acknowledges the memory disk as an audio disk and gives 
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an operation command for audio disks such as random play, the moving of the pickup will be executed in 
the same manner as done for audio disks with no sounds generated from the loudspeaker. The user may 
therefore feel strange. 

A disk player, which can play both an audio disk for sound reproduction and a CD-ROM (memory disk) 
5 having map data or \he like for the navigation system recorded thereon. Includes a D/A converter to convert 
a decoded digital signal into an analog signal when the audio disk is played. When the memory disk is 
played by such a disk player, the digital signal is supplied to a loudspeaker through a signal processor 
including the D/A converter, thus producing unpleasant noise. To prevent this shortcoming, a mute circuit 
may be provided to inhibit the supply of the signal from the D/A converter to the next stage. 
TO If this measure is taken to prevent noise generation, the supply of the digital signal to the D^'A converter 
will not be stopped, causing wasteful power dissipation due to the continuing conversion operation of the 
D/A converter. 

Considering the above, it is therefore a primary object of the present invention to provide an audio 
disk/memory disk player capable of rapidly searching for the specified address in a case of the memory 
15 disk being played. 

Another object of the present invention is to provide an on-vehicle multisource reproducing device 
which can properly control the supply of a reproduction signal to a loudspeaker in accordance with the type 
of a disk to be played. 

it is a further object of the present Invention to provide an improved audio disk/memory disk player 
20 which overcomes the above-described problems of the conventional magazine-disk player. 

It is a still further object of the present invention to provide a disk player which saves electric power to 
be wastefuliy consumed in a D/A converter when the memory disk is played. 

An audio disk/memory disk player according to the present invention comprises: means for performing 
such control as to start playing a disk In response to a command; discriminating means for determining if a 
25 disk to be played is an audio disk or a memory disk; and means for performing such control as to play a 
music starting with a predetermined piece of music when the discriminating means judges that the disk to 
be played is the audio disk, and to set a pause mode when the disk to be played is judged as the memory 
disk. 

This audio disk/memory disk player of the present invention determines whether the disk to be played 
30 is an audio disk or a memory disk at the time the disk is played, and enters the pause mode in case of the 
memory disk. 

According to anofrier aspect of the present invention, an on-vehicle multisource reproducing device, 
which has multiple audio sources including a disk player as one audio source and a selecting means for 
selecting one of reproduction signals from the audio sources and supplying the selected reproduction signal 

35 to a loudspeaker, comprises: means for detecting that loading a disk to a play position is complete and for 
generating a loading complete sign^; control means for starting playing the disk in response to the loading 
complete signal; discriminating means for determining if the disk being played is an audio disk or a 
memory disk; and means for sending a selection command to the selecting means to select the 
reproduction signal from the disk player only when the disk is judged by the discriminating means as the 

40 memory disk. 

According to the on-vehicfe multisource reproducing device of the present invention, after a disk is 
loaded to the play position in the disk player, the device will start playing the disk first to determine 
whether the disk being played is an audio disk or a memory disk. Only when the disk is judged as the 
audio disk, the reproduction signal from the disk player is then selected, and is supplied instead of another 

45 source to the loudspeaker. 

According to a yet another aspect of the present invention, an audio disk/memory disk player 
comprises: means for setting a special play mode; discriminating means for determining If a disk being 
played is an audio disk or a memory disk; detecting means for detecting that playing for a memory area of 
a series of group information is complete; and control means for performing such control that, with the 

60 special play mode set, the mode is changed to a pause mode at a time of playing the memory disk when 
the detecting means generates a detection output, and the special play mode is enabled only at a time of 
playing the audio disk. 

In the audio/memory disk player of the present invention, when playing for the memory area of a series 
of group information is complete in special play mode set. the mode is changed to the pause mode when 
55 the played disk is a memory disk, while the special play mode is enabled only when the played disk is an 
audio disk. 

The "series of group information" is audio information of one piece of music in case of the audio disk, 
and is a group of map data corresponding to a sheet of map in case of the memory disk. 
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According to a further aspect of the present invention, there is provided an audio disk/memory disk 
player which comprises: discriminating means for determining whether a disk is an audio disk or a memory 
disk; muting means for inhibiting generation of a sound from a loudspeaker based on a discrimination result 
from the discriminating means: and means for ignoring at least one of operation commands based on the 
5 discrimination result. 

This audio disk/memory disk player of the present invention determines if the disk being played is an 
audio disk or a memory disk and. if it is a memory disk that is being played, executes a muting process to 
shut off a sound from the loudspeaker as well as to ignore at least one of operation commands. 

According to a sHW further aspect of the present invention, there is provided a disk player having signal 

10 reading means for reading an information signal by rotating a loaded digital disk, decoding means for 
decoding the information signal, and signal processing means for reproducing a digital signal from the 
decoding means as an audio signal, which player comprises: detecting means for detecting that the loaded 
disk is a memory disk; and stop means for stopping supply of the digital signal from the decoding means to 
the signal processing means when the detecting means detects that the disk is a memory disk. 

75 According to the above digital disk player of the present invention, when a loaded disk is played and 
detected as a memory disk, this digital disk player stops the supply of the digital signal from the decoding 
means to the signal processing means which reproduces the digital signal as an audio signal. In the 
drawings:- 

Rg. 1 is a block diagram illustrating one embodiment of an audio disk^nemory disk player according to 
20 the present invention; 

Rg. 2 is a flowchart illustrating a sequence of processes to be executed by the processor of a player 
controller at a time of playing a disk; 

Rg. 3 is a block diagram illustrating an embodiment, as an on-vehicle multisource reproducing device, of 
the disk player according to the present invention; 
25 Rg. 4 is a flowchart showing a sequence of processes to be executed by the processor of a player 
controller at a time of playing a disk; 

Rg. 5 is a flowchart showing a sequence of processes in player control mode executed by the processor 
of a system controller; 

Rg. 6 is a flowchart showing another process sequence executed by the processor of the player 
30 controller of the disk player shown in Rg. 1; 

Rg. 7 is a block diagram illustrating another embodiment for describing the operation of the present 
invention; 

Rg. 8 is a flowchart of the main routine for describing the operation of the processor in a master 
controller shown in Rg. 7; 
35 Rg, 9 is a flowchart of a subroutine for a mute process shown in Rg. 8; 

Rg. 10 is a flowchart of a subroutine for a command process shown in Rg. 8; 

Rg. 1 1 is a block diagram illustrating the structure of a digital disk player according tp the present 
invention; and 

Rg. 12 is a flowchart illustrating the operation of the player controller in the disk player shown in Rg. 11. 
40 Preferred embodiments of the present invention will now be described in details referring to the 
accompanying drawings. 

In Fig. 1, a disk player 1 for both an audio disk and a memory disk is a so-called slot-in type player in 
which, for example, a disk (hereafter used as a genera! term for audio and memory disks) 2 is inserted in a 
slot (not shown) provided at the front of a housing. In this disk player 1 , the disk 2 inserted into the slot is 

46 loaded and placed onto a turntable 4. i.e.. a play position, by a loading mechanism 3. and then is rotated by 
a spindle motor 5. An optical pickup 6 reads out information recorded on the disk 2. The pickup 6 is 
mounted on a slider (not shown) which is driven by a slider motor 7 in the radial direction of the disk 2. 

In case of a CD format signal, the output signal of the pickup 6 is an EFM (Eight to Fourteen 
Modulation) signal. The read EFM signal passes through an RF amplifier 8 and is EFM-demodulated by an 

50 EFM demodulator 9. The signal is then supplied to a subcode decoder 10 as well as subjected to error 
correction by an error correction circuit 11. The corrected signal is converted by a D/A converter 12 into an 
analog signal, which is in turn output as a reproduced audio signal. The subcode decoder 10 decodes 
subcode information recorded frame by frame, i.e., code Information, such as the numbers of music pieces, 
indexes, time and frame number of each music piece, and absolute time and frame number on the disk. 

55 Decoded data are sent to a player controller 13. In the lead-in area of the disk 2 is recorded the index 
information TOC (Table Of Contents), which includes disk identifying infonnaation to identify whether the 
loaded disk is an audio disk (CD) or a memory disk (CD-ROM). The TOC information is also decoded by 
the subcode decoder 10. 
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The player controller 13 comprises a microprocessor. The processor controls the loading mechanism 3. 
a slider driver 14 to drive the slider motor 7 for positional control of the pickup 6 in the radial direction of 
the disk, and a spindle driver 15 to drive a spindle motor 5. Further, the processor 13 also determines 
whether the disk being played is an audio disk or a memory disk on the basis of the disk identifying 

5 information in the TOC infonmation, which has been read out from the lead-in area at the time of playing the 
dick and decoded by the subcode decoder 10. 

The demodulated output of the EFM demodulator 9 is also sent to a CD-ROM decoder 16. The CD- 
ROM decoder 16 decodes map data, which have been read out from the memory disk (CD-ROM), and 
dorroduiated by the EFM demodulator 9, to send them onto a bus line BL made of, for example, an optical 

to Ubcr 

The system controller 17. comprising a microcomputer, controls the entire system. The system 
controller 17 is connected via the bus line BL to the player controller 13 and the CD-ROM decoder 16 to 
exchange information therewith. Also connected to the bus line BL are an operating section 18 which issues 
various ccmfT\ands in response to the user*s key entries, and an image display controller 20 which performs 
75 control to display an image such as a map on a display section 19 comprising a liquid crystal display, for 
exampWt! 

JtMj s*^";tjorv:o of processes that are executed by the processor of the player controller 13 at the time of 
playing rfc"-> i now be described referring to the flowchart in Fig. 2. When the user inserts the disk 2 
into the svv %n front of the housing to play the disk, a disk insertion detecting switch (not shown) for 

20 detecting !?4 ii .,iO 'vg ot the disk 2 is activated. This routine will be invoked and executed when this switch 
detects tfv- in*»*fiion or when a start command is received from the system controller 17. 

Tho p»'.H^<sof -J the player controller 13 first determines whether the start command is received from 
the systpm n^^zn^ 17 or the disk is inserted and detected by the disk insertion detecting switch (steps 
Si and S?) wkvi tn. dis:k insdrtion is detected, the processor controls and drives loading mechanism 3 to 

25 load the rir* ? fn ttv» pUy position (step S3) and then waits for a loading complete signal from a loading 
complntn .irt >-« n,^ -iv^trh which is not shown (step S4). 

When rr>' ^-w>'iin.3 complete signal is generated, the processor performs control to invoke the focus 
servo (step SS. v trw* iix:us servo has been activated (Step S6). the spindle motor 5 is accelerated so as to 
control the u .*.i-tr ct tf»o spindle servo (Step ST), and also control the lead-in of the tracking servo (Step 

30 88). The loaiMn control of each servo system is done according to well known procedures. When the 
processor dctcnurcs that the command has been received in step SI. the flow advances directly to step 
S5 where teai-m ci each servo is controlled. 

After corrpi* tir^j tnc control of the activation of all the servo systems, the processor starts reading the 
TOC infonmatM^ recorded in the lead-in area (Step S9). and determines whether or not the reading is 

35 acknowlecgcij (Stcc SiOi. If such a acknowledgment is not made even after a predetermined period of time 
is over (Step SM;. tn^ processor, considering that the disk is faulty, for example, controls and drives the 
loading mecranis^m 3 to eject the disk (Step SI 2). When it is detenrtiined In step 56 tiiat the focus servo is 
not activated the liow goes directly to step Si 2 to eject the disk. As described above, the disk is to be 
ejected wher itic tocus servo Is not successfully activated or the TOC information is not completely read. 

40 However, instead of electing the disk, the player may be disabled. 

When it is determined in step S10 that the TOC information has been read, the processor judges that 
the played disk is iho audio disk or the memory disk, on the basis of the disk identifying information In the 
TOC informattor (Step St3). When the disk is judged as the audio disk (C). the processor determines if the 
disk to be played is a nc^ly loaded one or not (step SI 4). If the disk is tine newly loaded one. the processor 

45 controls the slider driver 14 based on the address information obt^ned from the subcode decoder 10 to 
search for the head address of the first music piece (step SI 5). If the disk is the one that has already been 
read, the last adoiess where the previous play has ended is searched for (step Sl6). After the search 
operation is complete (step SI 7), the processor will move on to a play mode. While the disk is played, the 
address information acquired by the subcode decoder 10 is stored in an internal memory, to be sequentially 

50 renewed according to the progress of the playing so tfiat the address Information finally stored will be the 
last address. 

When it is cetermined in step SI 3 tiiat the disk is the memory disk (CD-ROM), tiie processor enters a 
pause mode and waits for a read command from the system controller 23. In this pause mode, when the 
system controller 23 sends the read command of map data of the desired map. the processor of the player 
55 controller 13 searcnes for designated address to read out the map data corresponding to the designated 
map from the memory disk and supplies the image display controller 20 with the map data which have 
been read from the memory disk and decoded by the CD-ROM decoder 16, to display the designated map 
on the display 19. 

6 
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As described above, according to the first embodiment of the audio disk/memory disk player of the 
present invention, it is first determined whether the disk to be played is an audio disk or a memory disk at 
the lime of playing the disk. When the disk is the memory disk, the processor moves to the pause mode, 
and waits for the read command from the system controller. This can permit the operation to move to the 

5 process of searching for the designated address after the read command is received, so as to rapidly obtain 
the necessary data from the memory disk. 

A preferred embodiment of an on-vehicle multisource reproducing device according to the present 
invention will be described in detail below. Parts in the drawing corresponding to those shown in Fig. 1 are 
given the same reference numerals, thus omitting their detailed descriptions. 

to }n fig. 3, an audio disk/memory disk player 1 is of, for example, the so-called slot-In type wherein a 
disk 2 is inserted into a slot (not shown) formed on the front of the housing. This player is provided as one 
ot multiple audio sources in the on-vehicle multisource reproducing device. 

The processor of a player controller 13 controls various drivings, such as one through an indicator 
driver 27 of a disk set indicator 28 provided on the front of the housing. Further, the controller 13 also 

rs doierrr.ines whether the disk to be played is an audio disk or a memory disk based on the disk identifying 
information in the TOO information, which has been read out from the lead-in area whiie the disk is played 
and riecorlnri by a subcode decoder 10. 

Tho fif^modulated output of an EFM demodulator 9 is also sent to a CD-ROM decoder 16 as is done in 
th,> fi#>vir.o shown in Fig. 1. The CD-ROM decoder 16 decodes map data, which have been read out from 

.-o tXMi mr-mory disk (CD-ROfy/l) and demodulated by the EFM demodulator 9. to send them onto a bus line BL 
Bt sirti'is the aforementioned disk player 1. there is provided an AM/FM tuner 19. for example, as one of 
ttic muliipuj audio sources. One of the reproduction audio signals from the disk pfayer 1 and the AM/FM 
rjnof 19 IS selected by a selection switch 20. and is sent through a drive amplifier 21 to a loudspeaker 22. 
A s/sicm controller 23 controls the selecting operation of the selection switch 20. 

yj The system controller 23, comprising a microcomputer, performs the general control of the system. The 
system controller 23 is connected via the bus line BL (e.g., an optical fiber) to the player controller 13, the 
CD-ROM occoder 16 and the AM/FM tuner 19 to exchange information therewith. Also connected to the bus 
bne BL are an input section 24 which issues various commands in response to the user's key entries, and 
an inruge display controller 26 which performs control to display an image such as a map on a display 

30 section 25 (e.g.. a liquid crystal display). 

The process sequence that is executed by the processor of the player controller 13 at the time of 
playing the disk will now be described referring to the flowchart in Fig. 4. When the user inserts the disk 2 
into the slot on the front of the housing to play the disk, a disk insertion detecting switch (not shown) for 
detecting the loading of the disk 2 is to be activated. 

35 The processor of the player controller 13 monitors the output of the disk insertion detecting switch (step 
21). VNiTien the processor detects that the disk has been inserted, it controls the indicator driver 27 to blink 
the disk set indicator 28 (step S22). Subsequently, the loading mechanism 3 is controlled to load the disk 2 
to the play position (Step S23). Then, the processor waits for a loading complete signal from a loading 
complete detecting switch which is not shown (step 824). 

40 When the toading complete signal is output, the processor performs control to activate servo systems 
such as spindle servo and focus servo (step 825). The processor then controls the slider driver 14 on the 
basis of the address information from the subcode decoder 1 0 to search for the lead-in area (step 826). The 
processor then starts reading the TOC information recorded in the area (step 827). When reading the TOO 
information is complete (step S28), the processor judges whether the disk being played is an audio disk or 

45 a memory disk, based on the disk identifying information in the TOC Information obtained by the subcode 
decoder 10 (step 829). When the disk is determined to be the audio disk (CD), the processor controls the 
indicator driver 27 to change the disk set indicator 28 from blinking to continuous lighting (step 830). The 
processor then supplies a player control command to the system controller 23 (step 831 ). When the disk 
being played is determined to be the memory disk (CD-ROM), on the other hand, the processor controls the 

50 indicator driver 27 to change the disk set indicator 28 from blinking to continuous lighting (step S32). 
Thereafter, the processor enters the pause mode, for example, and waits for the next action. 

When the aforementioned player control command is issued from the system controller 13, the 
processor of the system controller 23, responding thereto, first executes the process of the player control 
mode. The process of the player control mode will now be described referring to the flowchart in Fig. 5. 

55 Upon generation of the player control command, the processor of the system controller 23 switches the 
selection switch 20 to select the reproduction audio signal from the disk player 1 and to send the signal to 
the loudspeaker 22 (step 841 ). The processor then judges whether or not a programmed performance, for 
example, is designated as the play mode (step 842). If the programmed performance is designated, the 
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flow moves to the program play mode through well known procedures (step S43); if not, the flow moves 
from the lead-in area to the program area for playing the first piece of music. 

After the flow moves to pause mode in a case of a memory disk, the processor of the system controller 
23 will control the disk player 1 to read the map data, which correspond to the designated map. from the 
5 memory disk. Further, the processor supplies the map data, read from the memory disk and decoded by 
the CD-ROM decoder 16, to the image display controller 26 to display the designated map on the display 
25. 

As described above, when the disk is completely loaded to the play position in the disk player 1. the 
player starts playing the disk and determines whether the disk is an audio disk or a memory disk. Only in 
10 case of the audio disk, the reproduction signal of the disk player 1 is selected and sent to the loudspeaker 
22. Even if the memory disk Is loaded into the disk player 1 to display the map while the user is listening to 
another source other than a CD, for example, the AM/FM tuner 19 in this (embodiment), the source will not 
be switched to the CD, so that the user can therefore look through the map while continuously listening to 
the previous source. 

IS The disk set indicator 28 is driven blinking from the beginning of loading the disk 2 to the end of the 
disk judgment to indicate that the loading is in progress. It thereby appears as if the loading operation were 
still continuing even during the period from the end of the loading to the end of the disk judgment, so much 
so that it appears as if the disk player 1 were functioning during this period, so that the user will not have to 
feel strange. 

20 As described above, in the embodiment of the on-vehicle muitisource reproducing device according to 
the present invention, after loading the disk to the play position is complete, the disk will be played, and it 
will first be determined if the disk is an audio disk or a memory disk. Only when the loaded disk is the 
audio disk, the reproduction signal from the disk player is selected and is supplied instead of other sources 
to the loudspeaker. It is thereby possible to properly control the supply of the reproduction signal to the 

25 loudspeaker in accordance with the disk type. If the memory disk is loaded into the disk player to display 
the map while the user is listening to other source than a CD, the user can look through the map while 
continuously listening to the previous source. 

The third embodiment of the present invention designed as an on-vehicle multidisk player will be 
described below. The structure of the player in this embodiment is the same as that of the device shown in 

30 Rg. 1 . and repetition of the description will be avoided, 

A routine to be executed by the processor of the player controller 13 at the time of playing a disk will 
now be described referring to the flowchart in Fig. 6. It is to be noted that this routine is invoked and 
executed in a predetermined cycle at the disk playing time. 

The processor judges whether or not a key input has been made through the operating section 1 8 (step 

35 S51). If no key input has been made, the processor determines based on the address information from the 
subcode decoder 10 whether the track number is altered, i.e., whether or not the playing for the area in 
which a series of group information (audio information of one piece, or a group of map data) is complete 
(step S52). When the track number has been changed, the processor determines if the disk being played is 
an audio disk (step S53). This detemiination is made based on the disk identifying information in the TOC 

40 information recorded in the lead-in area of the disk. This TOC information will be read in advance and 
stored in the internal memory immediately after the disk is loaded to the play position. 

When the disk is judged as the audio disk in step S53. the processor determines if the random play 
mode is set (step S54). When the random play mode is set. the disk and track numbers of the next piece of 
music are produced at random (step S55). The processor then determines if the disk should be changed. 

45 depending on whether or not the produced disk number differs from the number of the disk being played 
(step S56). If the disk should be changed, the processor directly moves to the disk change mode. If not tiie 
processor searches for the produced track number (step S57). After the search is complete (step S58). the 
processor will then enter the play mode (step S59) to execute the random play. 

When it is not judged In step S54 that the random play mode has been set. which means the sequential 

50 play mode, the processor determines If the altered track number Is "AA", i.e., if the pickup 6 has moved in 
the read-out area (step S60). If the pickup 6 is in the read-out area, the processor searches for the first 
music piece (step S61)i and the operation enters the play mode upon completion of the search, thereby 
executing the auto repeat play. If the pickup 6 is not in Uie read-out area, the processor directly moves to 
tiie play mode (step S59) to cause the next music piece to be played. 

55 When the disk being played is judged as the memory disk in step S53, the processor determines if the 
altered track number is "AA" (step S62). When the track number is not "AA." the processor then 
determines whether or not reading all map data of the designated map is complete (step S63). If tine 
reading Is not complete, the processor moves to the play mode (step,S59). reading out the remaining map 
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data. When the track number is judged as "AA" in step S62 or the reading is incomplete in step S63. the 
processor moves to the pause mode and waits for the read command from the system controller 23. 

In this pause mode, when the system controller 23 outputs the read command for the desired map data, 
the processor of the player controller 13 searches for the designated address to read the map data, which 

5 correspond to the designated map, from the memory disk. Further, the processor supplies the map data, 
which have been read out from the memory disk and decoded by the CD-ROM decoder 18, to the image 
display controller 26 to control the display of the designated map on the display 25. When it is determined 
in step S51 that a key input has been made, the processor determines whether or not the key input 
designates a memory disk (CD-ROM) (step S64). When the memory disk is specified, the processor 

w determines if the disk being played is an audio disk (CD) (step S65). If the played disk is the audio disk, the 
processor moves to the disk change mode to change to the memory disk. When the memory disk is not 
specified in step S64, the processor determines whether or not the audio disk is designated (step S66), If 
the audio disk is not designated either, it means that the key input is not for disk designation. As a result, 
the processor moves to another key processing mode. When the audio disk is designated, the processor 

75 determines if the disk being played is the memory disk (step S67). If the memory disk is being played, the 
processor moves to the disk change mode to change to the audio disk. 

The above embodiment has been explained with reference to the present invention applied to the 
multidrsk playec however, this embodiment may also be applied to a single disk player. 

According to the third embodiment of the audio disk/memory disk player of the present invention, as 

20 described above, when the playing for the area having a series of information group recorded therein in the 
specific play mode, such as auto repeat play mode or random play mode, is complete, the mode changes 
to the pause mode to wait for the read command from the system controller in case of the memory disk 
being played. This can permit prompt transition to the searching for the designated address upon reception 
of the read command after the playing for the recorded area is complete, so that the desired data can be 

25 rapidly read out from the memory disk. 

The fourth embodiment of the present invention will be depicted below referring to the accompanying 
drawings. 

In Fig. 7. a spindle motor 32, which tums a disk 31, is driven by a motor driver 33. Information recorded 
on the disk 31 is read by a pickup 34 and sent to an RF amplifier 35. The output of the RF amplifier 35 is 

30 then sent to a signal processor 37. The output of the signal processor 37 is supplied to a D/A 
(Digital/Analog) converter 38 and a decoder 42. The signal sent to the D/A converter is converted to an 
analog signal, and is separated to L and R components. The L and R components are sent through LPFs 
(Low Pass Filters) 39L and 39R to be audio outputs. A player controller 40 performs the aforementioned 
series of operations, and controls the ON/OFF operation of a mute circuit 41. The player controller 40 is 

35 connected to a master controller 44 via an internal bus, for example, an optical fiber, and exchanges 
information with the controller 44. The master controller 44 receives an operation command from a 
keyboard 43 operated by a user, and a signal from a information detecting means (not shown), such as a 
geomagnetic sensor. Also tiie master controller 44 displays the output data (map data, for example) of the 
decoder 42 on a display device, and controls the player controller through the internal bus. 

40 With the above structure, the operation of the player controller 40 will now be described referring to 
flowcharts in Figs. 8 to 10. 

Fig. 8 represents the main routine, in this routine, when the power is turned on. the necessary 
initialization of the player controller 40 is executed (step S71). The player controller 40 determines in step 
S72 whether or not a corrtmand is received from the master controller 44. When it is judged in step S72 

45 that the command is received, the flow moves to step S73 to execute a command process and then moves 
to step S74 to give the mute circuit 41 a mute, command to execute a muting process. When it is not 
judged in step S72 that the player controller 44 has received the command, the flow advances to step S74 
to execute the muting process. After the muting process is over in step S74, the flow will advance to step 
S76 to control the player. Then, the flow moves to step S76 to perform a data transmission. Further, it is 

50 determined in step S77 whether or not a certain period of time has passed (i.e., if the time is up). When it Is 
judged in step S77 that the time is not up, the routine in step S77 is repeated while executing other 
processes hot shown) if needed. The flow goes to step S72 only when It is judged that the time is up, and 
each step following and Including step S72 is executed again. 

Fig. 9 depicts a subroutine for the muting process. In this subroutine, when the muting process is 

55 started, the flow moves to step S78, and it is determined if the disk is being played. When it is judged in 
step S78 that the disk is not played, the flow advances to step S80 to set the mute on and retums to the 
main routine. 

When it is judged in step $78 that the disk Is being piayed, tiie flow advances to step S79 to determine 
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whether the disk is the audio disk. When the disk is not judged as the audio disk in step S79i the flow 
moves to step S80 to set the mute on. and returns to the main routine. When the disk is judged as the 
audio disk, the flow goes to step S81 to set the mute off, and returns to the main routine. 

The action oriented from the aforementioned process will now be explained referring to Fig. 7. In Rg. 7, 

5 the player controller 40 including the processor determines whether or not the disk 31 is being played, and 
if the disk 31 is the audio disk or the memory disk, thereby controlling the mute circuit. When the audio 
disk is being played, the controller 40 turns off the muting, and supplies the reproduction signal to the 
loudspeaker (not shown). When the disk 31 is not being played, or when the played disk is the memory 
disk» the controller 40 disables the reproduction signal to be supplied to the loudspeaker^ 

10 Fig. 10 shows a subroutine for the command process. In this subroutine, when the command process is 
started, the flow moves to step S82 where it is determined if the command is for the audio disk. When the 
command is judged as being associated with the audio disk in step 882. the flow advances to step S83 to 
determine if the disk being played is the audio disk. When the disk is not judged as the audio disk in step 
S83. tho flow returns to the main routine. When the disk Is judged as the audio disk, the command process 

>5 is executed, and then the flow returns to the main routine. 

Whon the command is not judged to be associated with the audio disk in step S82, the flow goes to 
step S95 where it is determined if the command is for the memory disk. When the command is not judged 
to bo in association with the memory disk in step S85, the flow returns to the main routine. When the 
command is judged to be associated with the memory disk, the flow moves to step S86 to determine 

20 whether or rot the disk being played is the memory disk. When the disk is not determined as the memory 
disk in st2p S86. the flow returns to the main routine. When the disk is judged as the memory disk, the 
commanc process is executed and the flow returns to the main routine. The commands for the audio disk 
include fast forward/rewind, scan and random play while the commands for the memory disk include cursor 
movement, map enlargement and map reduction. 

?5 The player controller 40 executes the subroutines described above, and determines whether the disk 31 
being played is the audio disk or the memory disk. Of the commands issued from the keyboard 43 
operated by the user, only those for the disk 31 being played are rendered valid and are executed, with the 
other cnmmanrts not for the disk 31 played being ignored. 

As described in detail at^ove, according to the fourth embodiment of the audio disk/memory disk player 

.10 of the firesant invention, when the disk on the turntable is not an audio disk, or when the disk is the audio 
disk but not t>eing played, the muting process can be executed to inhibit noise from coming out of the 
loudspeaker. Further, if the user erroneously issues a command which does not correspond to the disk on 
play, the player regards such a command invalid and ignores it. so that the user will not have to feel 
strange. 

35 The fifth embodiment of the present invention will now be described referring to the accompanying 
drawings. The sections corresponding to those of the device in Fig. 7 are given the same reference 
numerals for description. 

In a digital disk player in Fig. 11. a loading mechanism (not shown) including retractable/protrudable 
trays loads the disk 31 on a disk dnving mechanism 32, including a turntable, a clamper and a spindle 

40 motor, so that the disk is driven. The information recorded on the disk 31 is read out by a pickup 34. and 
sent to an RF amplifier 35. The RF amplifier 35 amplifies the signal which has been read out and shapes 
the wave thereof to supply the resultant signal to a decoding processor 37. The decoding processor 37 
demudulates an EFM signal to obtain a digital signal, as well as detects sync signals and subcodes and 
coaects erroneous data. The digital signal output from the decoding processor 37 is sent through a signal 

45 disable circuit 46 to a signal processor 38 including a 0/A converter. The signal processor 38 converts the 
received digital signal to an analog signal, and separates it to L and R channel signals. Those L and R 
channel signals are respectively sent through low pass filters 47L and 47R, and are amplified by audio 
amplifiers 48L and 48R. to be sent to loudspeakers 49L and 49R. 

In accordance with the subcode information from the decoding processor 37, a player controller 40 

5a drives a mute circuit 41 if the disk being played is not the audio disk, and stops the transmission of the 
signal from the signal processor 38 to the subsequent stage, preventing noise from coming out of the 
loudspeakers. The player controller 40 is installed together with the aforementioned mechanisms and 
circuits 32 to 41 in a place in the vehicle other than the console thereof, such as in the trunk. Through a 
communication line such as an optical cable, the player controller 40 communicates with a master controller 

55 44 including a CD-ROM decoder provided in the vehicular console. In response to an operation command 
from an operation function key 43, the master controller 44 causes a display 45 to show image information, 
such as map data, obtained through the player controller 40. 

Referring now to the flowchart in Fig. 12, a description will be given of the judgment of the disk 31 and 
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the operational control of the signal disable circuit 46, both executed by the player controller 40. Upon 
receiving a command from the master controller 44 during execution of the main routine (not shown), the 
player controller 40 executes a command process routine. It is determined in this routine whether or not the 
command is an audio command (step S91). 

5 \Nher\ the command is judged as the audio command, the player controller 40 determines if the loaded 
disk is an audio disk (step S92). When the disk is judged as the audio disk, the controller 40 instructs tiie 
signal disable circuit 46 to relay a signal (step S93). and the flow moves to the main routine. When the 
command is not judged as the audio command in step S91 , the controller 40 determines whether or not the 
command is. a memory command (step S94). \Nhen the command is judged as the memory command, it is 

10 then determined if tiie loaded disk is a memory disk (step S95). When it is judged that the disk is the 
memory disk, the controller 40 instructs the signal disable circuit 46 to stop outputting the signal (step S96), 
and the flow moves to the main routine. When the player controller 40 judges in step S92 that disk is not 
the audio disk, in step S94 that the command is not the memory command, or in step S95 that the disk Is 
not the memory disk, the flow goes to the main routine in either case. 

75 As described above, according to the fifth embodiment of the present invention, the digital disk player 
automatically detects if the loaded disk is a memory disk or not When the disk is the memory disk, the 
player stops sending tiie digital signal output from the decoding processor to the signal processor including 
the D/A converter. This reduces tiie power consumed in the signal pnDcessor, thereby decreasing the power 
consumption of the device. 

20 

Claims 

1- An audio disk/memory disk player capable of playing both an audio disk and a memory disk, 
comprising: 

25 means for performing such control as to start playing a disk in response to a command; 

discriminating means for determining if a disk to be played is an audio disk or a memory disk; and 
means for performing such control as to play a music starting with a predetermined piece of music 

when the discriminating means judges that the disk to be played is the audio disk, and to set a pause 

mode when the disk to be played is judged as the memory disk. 

30 

2. An audio disk/memory disk player as claimed in Claim 1 . wherein the discriminating means determines 
the disk based on information read out from a lead-in area on the disk. 

3. An on-vehicle multisource reproducing device including multiple audio sources having a disk player as 
35 one audio source and a selecting means for selecting one of reproduction signals from the audio 

sources and supplying the selected reproduction signal to a loudspeaker, the device comprising: 

means for detecting that loading a disk to a play position is complete and for generating a loading 
complete signal; 

control means for starting playing the disk in response to the loading complete signal; 
40 discriminating means for determining if the disk being played is an audio disk or a memory disk; 

and 

means for sending a selection command to the selecting means to select the reproduction signal 
from the disk player only when the disk is judged as the memory disk. 

45 4. An on-vehicle multisource reproducing device as claimed in Claim 3, wherein the discriminating means 
determines the disk based on information read out from a lead-in area on the disk. 

5. An on-vehicle multisource reproducing device as claimed in. Claim 3, further comprising: 

an indicator; and 

50 drive means for starting blinking the indicator at the beginning of disk loading and changing the 

indicator from blinking to continuous lighting when discrimination by the discriminating means is 
complete. 

6. An on-vehicle multisource reproducing device as claimed in Claim 3, further comprising a means for 
55 processing a reproduction signal from the disk player as image data. 

7. An audio disk/memory disk player capable of playing both an audio disk and a memory disk, 
comprising: 
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means for setting a special play mode; 

discriminating means for determining if a disk being played is an audio disl< or a memory disk; 
detecting means for detecting that playing for a memory area of a series of group infonmation is 
complete; and 

control means for performing such control that, with the special play mode set, the mode is 
changed to a pause mode at a time of playing the memory disk when the detecting means generates a 
detection output, and the special play mode is enabled only at a time of playing the audio disk, 

8. An audio disk/memory disk player as claimed in Claim 7, wherein the special play mode is an auto 
repeat play mode or a random play mode. 

9. An audio disk/memory disk player as claimed in Claim 7, wherein the series of group information is 
audio information for one piece of music in case of the audio disk, and is a group of map data 
corresponding to a sheet of map in case of the memory disk. 

10. An audio disk^memory disk player operable in an operation mode corresponding an operation com- 
mand, comprising: 

discriminating means for determining whether a disk being played is an audio disk or a memory 
disk; 

muting means for inhibiting transmission of an acquired reproduction signal to a loudspeaker when 
the discriminating means judges that the memory disk is being played; and 

means for ignoring at least one of operation commands based on a discrimination result from the 
discriminating means. 

11. A digital disk player having signal reading means for reading an information signal by rotating a loaded 
digital disk, decoding means for decoding the Information signal, and signal processing means for 
reproducing a digital signal from the decoding means as an audio signal, the player comprising: 

detecting means for detecting tiiat the loaded disk is a memory disk; and 

stop means for stopping supply of the digital signal from the decoding means to the signal 
processing means when the detecting means detects that tiie disk is a memory disk. 
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<g) Player for audio disk and memory disk. 

<§) At the time of playing a disk (2), TOO informa- 
tion in a lead-in area will be read out first after 
loading of the disk (2) is complete. The player (1) 
determines whether the disk (2) to be played is an 
audio disk (CD) or a memory disk (CD-ROM) based 
on Identifying information in the TOG information. If 
the disk (2) is the memory disk the operation goes 
directly to a pause mode so that upon reception of a 
read command transition to the searching for a des- 



ignated address is promptly executed to quickly 
read out the desired data. Only when the disk (2) 
being played is the audio disk, the audio system is 
changed to the audio disk from another source, thus 
permitting a user to view a map while listening to the 
previous source. When playing for an area having a 
series of group information recorded is complete in 
special play mode, the mode is quickly changed to 
the pause mode in the case of the memory disk ^o 
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wait for the read command, thus ensuring quick 
reading of designated nnap data. If the disk discrinni- 
nation result indicates the memory disk a muting 
process is performed to inhibit a sound generation 
from a loudspaker. If in this case there are operation 
commands originating from erroneous confirmation 

FI 



by the user, at least one of the commands is ig- 
nored. Further, translmission of a digital signal ac- 
quired by an EFM demodulator (9) to a signal pro- 
cessor including a D/A converter (12) is cut off, thus 
preventing electirc power from being wastefully con- 
sumed in the D/A converter (12). 
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